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Abstract
Background: Disability weights represent the relative severity of disease stages to be
incorporated in summary measures of population health. The level of agreement on disability
weights in Western European countries was investigated with different valuation methods.
Methods: Disability weights for fifteen disease stages were elicited empirically in panels of health
care professionals or non-health care professionals with an academic background following a
strictly standardised procedure. Three valuation methods were used: a visual analogue scale (VAS);
the time trade-off technique (TTO); and the person trade-off technique (PTO). Agreement among
England, France, the Netherlands, Spain, and Sweden on the three disability weight sets was
analysed by means of an intraclass correlation coefficient (ICC) in the framework of generalisability
theory. Agreement among the two types of panels was similarly assessed.
Results: A total of 232 participants were included. Similar rankings of disease stages across
countries were found with all valuation methods. The ICC of country agreement on disability
weights ranged from 0.56 [95% CI, 0.52–0.62] with PTO to 0.72 [0.70–0.74] with VAS and 0.72
[0.69–0.75] with TTO. The ICC of agreement between health care professionals and non-health
care professionals ranged from 0.64 [0.58–0.68] with PTO to 0.73 [0.71–0.75] with VAS and 0.74
[0.72–0.77] with TTO.
Conclusions: Overall, the study supports a reasonably high level of agreement on disability
weights in Western European countries with VAS and TTO methods, which focus on individual
preferences, but a lower level of agreement with the PTO method, which focuses more on societal
values in resource allocation.
Published: 21 November 2003
Population Health Metrics 2003, 1:9
Received: 13 May 2003
Accepted: 21 November 2003
This article is available from: http://www.pophealthmetrics.com/content/1/1/9
© 2003 Schwarzinger et al; licensee BioMed Central Ltd. This is an Open Access article: verbatim copying and redistribution of this article are permitted in 
all media for any purpose, provided this notice is preserved along with the article's original URL.Page 1 of 11
(page number not for citation purposes)
Population Health Metrics 2003, 1 http://www.pophealthmetrics.com/content/1/1/9Background
Summary measures of population health combine infor-
mation on mortality and non-fatal health outcomes in
order to represent the health of a particular population as
a single measure [1]. They are used traditionally for com-
parative judgements of average levels of population
health between populations and over time. Summary
measures of population health were recently used with an
explicit link to health resource allocation, e.g. disability-
adjusted life expectancies (DALE) computed among other
measures for the evaluation of the performance of health
systems in the World Health Report 2000 [2], or disability-
adjusted life years (DALY) for burden of disease estimates
and cost-effectiveness analyses [3-5].
All summary measures of population health are built on
three critical inputs: mortality by age, sex and condition;
epidemiological data on non-fatal health outcomes by
age, sex and condition; and valuations of health states
(disability weights) that assess the relative severity of a
year lived in a particular condition. Whereas mortality
and epidemiological data may be seen as objective meas-
ures, even if scarcity and heterogeneity of data may com-
promise their accuracy, valuations of health states are
undoubtedly subjective measures.
The lack of a gold standard for health state valuation has
led to the development of various valuation methods [6].
The 1996 Global Burden of Disease study (GBD) repre-
sented a milestone in the development of summary meas-
ures of population health, as it established a single set of
several hundred disability weights relating to 107 condi-
tions using the same valuation method [7,8]. The choice
of the specific values of an international panel of about
ten health experts was supported by high correlations of
their disability weights for 22 hypothetical indicator
health states with those of eight panels from National Bur-
den of Disease teams or World Health Organization
(WHO) workshops on burden of disease methods [9].
Since then the assumption of cross-national agreement on
disability weights has been further supported by studies
using similar valuation protocols [10,11], whereas agree-
ment between different types of informants in health have
shown contradictory results [12-15].
One of the primary objectives of the European Disability
Weights (EDW) project was to assess the cross-national
agreement on valuations of health states when elicited
using different methods [16]. In the EDW study, a visual
analogue scale (VAS) measured the severity of health
states relative to the anchoring endpoints of the scale
(worst and best imaginable health states). The time trade-
off technique (TTO) measured the extent to which
respondents would be willing to give up an amount of life
time to avoid a hypothetical condition and be in full
health, and the person trade-off technique (PTO) elicited
directly the health decision maker's trade-off between
severity of illness, the size of the health gain and the
number of people helped [6]. Hypothetical health states
were valued in panels of two possible informants in
health, i.e. health care professionals and the general pub-
lic with an academic background. We report here on the
agreement of disability weights from five Western Euro-
pean countries (England, France, the Netherlands, Spain,
and Sweden) using VAS, TTO and PTO.
Methods
The valuation of health states in the participating Western
European countries followed a standardised protocol with
back and forth translation from English for all valuation
materials [16]. Key points of the valuation procedure were
fixed to limit construct-irrelevant variance:
1. The scenarios to be valued were presented consistently
in the form of a disease label, a brief clinical description
of the disease stage, and a generic health state profile (EQ-
5D extended with a cognitive dimension) [17-19];
2. Three valuation methods were used: visual analogue
scale (VAS), time trade-off (TTO), and person trade-off
(PTO);
3. A structured protocol which allowed for discussion and
deliberation was followed in all panel sessions;
Panel sessions in each country were led by a trained facil-
itator from that country. Facilitators were trained by the
Dutch group who had previous experience in valuation in
panel sessions [11].
Two sources of variance in the valuation of health states
were retained in our interrater reliability study of each val-
uation method: 1) the country; 2) the type of panel
according to medical background of participants.
Panel participants
At least two panels of health care professionals (almost all
medical doctors) and two panels of 'non-health care pro-
fessionals,' each consisting of around ten participants,
were planned for each country. Incentives to participate
were given to health care professionals (medical doctors
were paid in England and Spain, and received continuing
medical education credits in the Netherlands) whereas the
'non-health care professionals' were recruited generally on
local academic webs (they were also paid a small amount
in England). Panels took place in five European countries:
England, France, the Netherlands, Spain, and Sweden,
between March and September 2000.Page 2 of 11
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A list of diseases accounting for almost 80% of years of life
lost due to premature mortality and 80% of years lived
with disability in the Established Market Economies
Region (including all Western European countries) was
extracted from the Global Burden of Disease study [9].
Thirteen diseases were then selected to cover:
1. The main chapters from the ninth revision of the Inter-
national Classification of Diseases,
2. Different dimensions of disability,
3. Very mild to very severe health states.
External health care professionals and public health
experts participated in both the subdivision of selected
diseases into homogenous disease stages with respect to
functional status, treatment and prognosis, and the elabo-
ration of a brief clinical description for each disease stage
[16].
Fifteen disease stages were selected for the panel valuation
procedure: the stages selected covered the full range of dis-
ease severity, from the common cold to a final year of an
unspecified fatal disease. All selected disease stages were
described on a separate sheet with the name of the dis-
ease, the position of the selected disease stage among the
other stages, a brief clinical description and a health state
profile defined using the EQ-5D descriptive system
extended to include a cognitive dimension, i.e. EQ-5D+C
[17-19]. The EQ-5D+C system has six dimensions (mobil-
ity, self-care, usual activities, pain/discomfort, anxiety/
depression, cognition) each with three possible levels of
severity (no problem, some problems, extreme prob-
lems). Consistency of profiles was checked across disease
stages within diseases and across diseases. Figure 1 shows
an example of a disease stage description.
Valuation methods
Pilot studies conducted in participating countries tested
innovative societal valuation methods [20] after the GBD
societal valuation protocol had been criticized at an early
stage of the project on ethical grounds [21,22]. Agreement
on the valuation protocol was reached by consensus, and
the three valuation methods are described below in the
order of their use in panels. In VAS, all fifteen disease
stages were valued; in PTO and TTO the nine chronic dis-
ease stages were valued.
In the self-administered VAS participants were asked to
consider the consequences of living with the disease stage
for one year. The disease stages were first ranked by
decreasing severity, and then scored on a vertical ther-
mometer graded from 0 (the worst imaginable health
state) to 100 (the best imaginable health state) consider-
ing the consequences of living with the disease stage for
one year. The best and the worst disease stages were scored
first.
In the PTO, panel participants played the role of decision-
makers in their country prioritising between two preven-
tive programmes. Several assumptions about the pro-
grammes were made explicit in the panel sessions:
- Prevention means the reduction of occurrence in two to
four years; programmes are of the same costs and other-
wise equal (e.g. age, sex, socio-economic status of groups);
- Both programmes include people of various ages;
- Loss of production for society and burden on family or
caretakers were to be disregarded in decisions.
The PTO session began with the following example: "Pro-
gramme A prevents the occurrence of a rapidly fatal dis-
ease in 100 people in your country in 2 to 4 years' time.
Example of a disease stage description as presented for valuationFigure 1
Example of a disease stage description as presented 
for valuation. The disease stage description included a dis-
ease label (dementia), the disease stage to be valued (marked 
by the arrow), a textual description (in bold) and a generic 
description of the functional health status (using the EQ-
5D+C descriptive system, which has 3 severity levels per 
attribute; one dot indicates the 'moderate' level).
Dementia
Mild dementia
Moderate dementia
Severe dementia
Patient with mild loss of recent memory and some problems in 
planning and organising daily activities, aware of the deterioration in 
cognitive functioning, capable of living independently
No problems in walking about
No problems with washing or dressing self
• Some problems with performing usual activities (e.g. work, study, 
housework, family of leisure activities)
No pain or discomfort
• Moderately anxious or depressed
• Some problems in cognitive functioning (e.g. memory, learning ability, 
concentration, comprehension)Page 3 of 11
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gramme they will live in normal health for a normal life-
time. Programme B prevents the occurrence of severe
vision disorder in a number of people in your country in
2 to 4 years' time. The identity of these people is
unknown. With the programme they will avoid the state
and live in normal health for a normal life time." Partici-
pants determined the number of people in programme B
at which they were indifferent between the two pro-
grammes with the aid of a visual prop that displayed a
stepwise procedure increasing the numbers in programme
B (100, 200, 1000, 10 000, etc.). Indifference numbers
lower than 100 were also allowed [21]. After the example,
participants had to prioritise between the prevention of a
rapidly fatal disease and quadriplegia, and then between
each of the eight chronic disease stages on the one hand,
and quadriplegia on the other. Quadriplegia was thus
used as an anchoring state, linking the valuation of
chronic states to death. After initial individual valuations,
discussion was structured among panel participants by the
facilitator who ensured that participants understood and
were aware of the implications of their choices. Following
discussion panel members had the opportunity to change
their responses if they so wished.
In TTO, panel participants had to imagine someone like
themselves in full health, and choose between living their
remaining 10 years of life in the chronic disease stage or
less time in full health. The number of years at which the
panel participants were indifferent was found using a
"ping-pong" procedure, but participants were allowed not
to trade-off any years of life [23]. The facilitator again
ensured that panel participants fully understood the task.
Finally, participants had the opportunity to reconsider
their responses after discussion in the panel and were
encouraged to compare individual rankings of all disease
stages for all three valuation methods and make changes
to any responses if they so wished.
Statistical analyses
While TTO and PTO responses yield disability weights for
life years directly, the VAS responses in this study do not,
since in the VAS exercise, states of illness were not valued
relative to the state of being dead. For simplicity of
exposition we refer to all health state values as disability
weights (DWs) in the following. Statistical analyses were
performed on the final figures recorded after panel delib-
erations. Following the GBD study convention, DWs were
valued to unity for death (or the worst imaginable health
state in VAS) and zero for full health (or the best imagina-
ble health state in VAS), and were computed as follows for
the three valuation methods:
VAS: DW = 1-score/100;
TTO: DW = 1-years/10;
PTO: DWquadriplegia = 100/numberquadriplegia,
and DWdisease stage = 100/numberdisease stage * DWquadriplegia
As implied in the last two equations, the PTO used quad-
riplegia rather than death as the anchoring state. In cases
in which the DW exceeded 1 due to the chained procedure
in the PTO (i.e. when participants valued quadriplegia
worse than death), the DW was truncated to 1. The pro-
portion of participants who valued quadriplegia worse
than death was recorded as well as changes in PTO and
TTO numbers after panel discussions and consistency
checks across valuation methods.
Rankings of the disease stages based on mean DW com-
puted from VAS, PTO and TTO were compared across
countries and health care professional status with Spear-
man's rank correlation coefficients. In a random effect
model, variance components of disability weight were
estimated for the random effects identified in this study:
1. Disease stages (n = 15 for VAS and n = 9 for TTO and
PTO),
2. Subjects nested within a type of panel (n = 232),
3. Types of panel (health care or non-health care profes-
sional) nested within country (n = 2),
4. Countries (n = 5),
5. Crossed effects of disease stages and other random
effects.
Maximum likelihood estimates of the variance compo-
nents were used to compute the proportion of total vari-
ance accounted for by each random effect. For our
interrater reliability study, two intraclass correlation coef-
ficients were computed according to generalisability the-
ory, which is a specific application of analysis of variance
[24]. A first intraclass correlation coefficient measured the
agreement between countries on disability weights
deduced from VAS, TTO and PTO:
(σ2disease + σ2subject(panel) + σ2panel(country) + σ2disease*panel)/
(σ2disease + σ2subject(panel) + σ2panel(country) + σ2disease*panel +σ2country + σ2disease*country + σ2residual).
The numerator includes the variance components of all
random effects on disability weights other than country-
related effects and the residual term, which are added in
the denominator. The closer to unity the intraclass corre-
lation coefficient, the better the agreement of countries onPage 4 of 11
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second intraclass correlation coefficient was computed to
measure the agreement between the two types of panel for
all valuation methods. Non-parametric bootstrap resam-
pling techniques were used to compute 95% confidence
intervals [25], since the complex design of our interrater
reliability study did not allow simple computations [26].
One hundred independent random samples were resam-
pled from individual data depending on country and
panel type. Significance was examined at the 5% level. All
analyses were undertaken using SAS version 8.0 (SAS
Institute, Cary NC).
No general statement about the desired level of the relia-
bility coefficient of a test can be made, because the pur-
pose for which the test is used must always be taken into
account [24]. When tests are intended for important deci-
sions at the individual level, e.g. admission for or discon-
tinuation of a clinical treatment, a reliability coefficient
greater than or equal to 0.90 may be considered as
"good." When tests are intended for less important deci-
sions at the individual level, e.g. evaluation of treatment
outcome, a reliability coefficient greater than or equal to
0.80 may be considered as "good." In our particular case,
where valuation methods were intended for research at
the group level, a reliability coefficient greater than or
equal to 0.70 may be considered as "good," between 0.60
and 0.70 as sufficient, and less than 0.60 as insufficient
[27,28].
Results
A total of 232 participants from England, France, the
Netherlands, Spain and Sweden were included in 13 pan-
els of health care professionals and 10 panels of non-
health care professionals. Overall, 60% of subjects were
females, and the mean age was 40.4 years, with a standard
deviation of 15.2. Mean age differed significantly across
countries as shown in Table 1. Health care professionals
included 84% medical doctors. Health care professionals
differed significantly from non-health care professionals
in age (48.9 ± 14.1 vs. 32.4 ± 11.3) and gender (48% vs.
71% female).
At least one disease stage description was questioned in
panels of either non-health care professionals (8 out of
10) or health care professionals (10 among 13). Similar
proportions of panels of non-health care professionals
and health care professionals also reported difficulties
with prognosis of some disease stages in TTO (74%), the
initial example of PTO (35%), and the PTO valuation
method overall (17%). Table 2 shows that discussion in
panel sessions decreased significantly individual PTO
numbers in five out of nine chronic disease stages. Quad-
riplegia, used as the anchoring state in the chained proce-
dure of PTO valuation, was valued less than death by 61
participants with significant differences across countries,
but not according to health care professional status. In
these participants, quadriplegia PTO-DW was truncated to
1.
Tables 3, 4 and 5 show that disease stages were ranked
similarly between countries according to mean DW com-
puted from the three methods. The averages of the ten
Spearman's rank correlation coefficients between
countries in pairwise comparisons were 0.96, 0.93 and
0.96 for VAS, PTO and TTO, respectively, with minimum
values of 0.94 (Spain/Sweden), 0.87 (France/Sweden)
and 0.88 (England/France), respectively. Similar rankings
were found according to health care professional status
with VAS (0.98), PTO (0.96) and TTO (0.95). Independ-
ence of ranks was rejected at p < 0.0001 in all measures.
Table 6 shows that disease stages accounted for more than
60% of total variance of disability weights from VAS and
TTO, whereas this proportion decreased to 36.7% with
disability weights from PTO. The contribution of system-
atic differences between participants in valuation of the
nine disease stages increased substantially from VAS
(5.4%) to TTO (9.8%) and PTO (16.4%).
Country-related effects accounted for 1.9% of total vari-
ance with VAS, increasing to 3% with TTO and 10.8%
with PTO. The agreement between countries fell from
0.72 with VAS and TTO to 0.56 with PTO. Panel type-
related effects accounted for 1.3% of total variance with
Table 1: Description of panel participants by country.
England France Netherlands Spain Sweden p-value*
Number of 
participants
50 46 50 47 39
Age, mean (std) 41.6 (10.6) 44.9 (24.9) 40.0 (11.1) 32.8 (7.3) 43.3 (13.5) 0.002
Sex, % females 54 57 60 68 59 0.69
Healthcare 
professionals, %
58 48 44 51 41 0.52
* Difference in quantitative and binary variables were tested by ANOVA and Chi-square tests, respectively.Page 5 of 11
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between health care professional panels and non-health
care professional panels decreased from 0.73 with VAS
and 0.74 with TTO to 0.64 with PTO.
Discussion
A total of 232 participants from five western European
countries valued disease stages in health care professional
and non-health care professional panels. Overall we
found a very similar ranking of disease stages across coun-
tries irrespective of the valuation method used. This con-
firms previous findings based on the valuation of
seventeen health conditions, either with VAS through
individual interviews of about fifteen key informants in
fourteen countries from different regions [29], or with
PTO in the GBD study and recent refinements [9,10].
Similar rankings of disability weights are not enough,
however, to judge the appropriateness of a universal disa-
bility weight set used at a cardinal level in summary meas-
ures of population health.
We found that intraclass correlation coefficients measur-
ing agreement between countries were good with VAS and
TTO. At first glance, this finding may appear at odds with
cross-national comparisons of disability weights focusing
on disease conditions separately. Other studies eliciting
values for EQ-5D health states with TTO from the general
public in the United Kingdom and Spain [30], or in the
United Kingdom and Japan [31], showed a high positive
correlation of values between countries, but significant
differences in values were found for a number of health
states. Whereas a great variability in the valuation of
health states is observed within countries [32], the previ-
ous approach does not allow one to disentangle system-
atic differences in valuation between subjects and
between countries. As shown within the framework of
generalisability theory, the subject effect accounted for
more variance of disability weights than the country effect
for all valuation methods.
In the case of the PTO method, the intraclass correlation
coefficient measuring agreement between countries was
insufficient. PTO elicited directly health decision-makers'
trade-offs between preventive programmes and attempted
to get societal preferences between disease stages. Whether
respondents actually took a societal view in PTO
questions (as opposed to an individual view in VAS and
TTO) was not confirmed directly, e.g. through follow-up
interviews, and is certainly worthy of further research. The
PTO method demonstrated a dramatic increase in the sys-
tematic effects related to subjects and countries as com-
pared to VAS and TTO. This might be related to different
views regarding equity across European people [33].
We found that the agreement between people of similar
academic background but of different medical back-
ground was good with VAS and TTO, and sufficient with
PTO. This confirms results of an earlier study in the Neth-
Table 2: Person trade-off (PTO) results in stages of elicitation process in panel sessions (n = 229).
Change in PTO numbers (in thousand) in panel 
sessions
Distribution of final PTO numbers (%) Difference in
distribution of final 
PTO numbers across 
countries (Chi-
squared test)
Difference in
distribution of final 
PTO numbers across 
health care 
professional status 
(Chi-squared test)
Disease stages Difference between 
initial PTO and PTO 
after panel discussion
Difference between
PTO after panel 
discussion and final PTO 
(consistency checks)
<100 = 100 >100
Quadriplegia (anchoring 
state)†
44 44 25 17 58 <0.0001 ns
Severe depression 307** -2 14 9 77 <0.0001 ns
Severe asthma 529*** -4 0 0.5 99.5 ns ns
Stroke (moderate 
permanent impairments)
198 0.9 2 3 95 <0.05 ns
Vision disorder (mild/
moderate)
-44 44 1 0.5 98.5 ns ns
Chronic low back pain 436*** 65 0.5 1 98.5 ns ns
Severe stable angina 
(NYHA3)
224* 44 0 1 99 ns ns
Breast cancer (disease-
free stage without 
sequelae)
76 126 0 1 99 ns ns
Uncomplicated diabetes 144* 39 0 0.5 99.5 ns ns
† PTO reference programme was the prevention of 100 rapidly fatal disease cases in quadriplegia, and 100 cases of quadriplegia in other disease 
stages * p < 0.05, ** p < 0.01, *** p < 0.001 in paired t-test.Page 6 of 11
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informants in health, e.g. individuals in health states,
patients' families, health care professionals and the gen-
eral public, showed contradictory results in Western coun-
tries using the TTO method [12-14] or VAS [15]. In the
absence of clear agreement between possible informants
on disability weights, the United States Panel on Cost-
effectiveness in Health and Medicine stated that the gen-
eral public preferences on health conditions should be
used to inform health care resources allocation [34]. Fur-
ther research should assess differences in valuations
between representative samples of the general public and
the more educated and homogeneous groups used in this
study. In particular, academics who volunteered to partic-
ipate in such a time-consuming enterprise may represent
a biased, highly literate sample of the population of the
country. Academics and medical doctors are in many
cases exposed to a similar global intellectual culture,
which might override the national culture in intellectual
matters. This may be especially true in the context of
developing countries where highly educated people may
have values at odds with those of the general public [35].
The design of our valuation methods may limit compari-
son with other studies. Framing and anchoring effects
were likely to have been present with all three valuation
methods. Among other framing effects, VAS scores are
prone to sequencing effects (i.e. the worst and the best dis-
ease stages were scored first in this study), and the range
of health states considered [23]. The anchoring of the TTO
in a ten-year time frame was fixed for all participants to
ensure comparability of results. However, TTO disability
weights for most disease stages decreased with the age of
these relatively young participants, with older people less
willing to give up an amount of life time to avoid a health
condition than younger people (data not shown). This
may have been of particular relevance in the cross-
national comparisons focusing on disease conditions
separately, since age patterns differed between participat-
ing countries.
Table 3: Ranking of fifteen disease stages according to mean visual analogue scale values in 5 Western European countries and by 
professional category (standard deviation in parentheses).
All England France Netherlands Spain Sweden Health care 
professionals
Non-health care 
professionals
Disease stages (n = 230) (n = 49) (n = 46) (n = 50) (n = 46) (n = 39) (n = 111) (n = 119)
Common cold 0.03 (0.04) 0.04 (0.06) 0.03 (0.02) 0.03 (0.04) 0.04 (0.04) 0.03 (0.03) 0.03 (0.04) 0.03 (0.04)
Vision disorder 
(mild/moderate)
0.17 (0.17) 0.17 (0.14) 0.29 (0.29) 0.13 (0.08) 0.15 (0.11) 0.14 (0.08) 0.22 (0.22) 0.13 (0.09)
Breast cancer 
(disease-free 
stage without 
sequelae)
0.32 (0.18) 0.37 (0.22) 0.29 (0.19) 0.27 (0.14) 0.39 (0.15) 0.26 (0.14) 0.33 (0.17) 0.30 (0.18)
Chronic low 
back pain
0.33 (0.18) 0.37 (0.20) 0.34 (0.17) 0.28 (0.15) 0.32 (0.16) 0.36 (0.20) 0.30 (0.17) 0.36 (0.18)
Uncomplicated 
diabetes
0.34 (0.16) 0.40 (0.17) 0.30 (0.14) 0.31 (0.15) 0.31 (0.14) 0.37 (0.16) 0.36 (0.16) 0.31 (0.15)
Mild dementia 0.46 (0.21) 0.50 (0.23) 0.46 (0.23) 0.46 (0.20) 0.47 (0.19) 0.41 (0.21) 0.47 (0.20) 0.45 (0.22)
Severe asthma 0.46 (0.19) 0.53 (0.20) 0.43 (0.23) 0.43 (0.16) 0.43 (0.17) 0.48 (0.15) 0.49 (0.18) 0.43 (0.19)
Colorectal 
cancer 
(diagnosis and 
primary 
therapy)
0.51 (0.20) 0.53 (0.22) 0.48 (0.21) 0.47 (0.14) 0.64 (0.15) 0.41 (0.18) 0.49 (0.18) 0.53 (0.21)
AIDS (minor 
symptoms and 
HAART)
0.55 (0.22) 0.56 (0.21) 0.60 (0.22) 0.43 (0.21) 0.65 (0.21) 0.52 (0.20) 0.56 (0.22) 0.54 (0.22)
Severe stable 
angina (NYHA3)
0.59 (0.16) 0.65 (0.15) 0.58 (0.18) 0.54 (0.13) 0.59 (0.14) 0.56 (0.15) 0.59 (0.15) 0.58 (0.17)
Acute 
myocardial 
infarction
0.59 (0.20) 0.64 (0.22) 0.61 (0.22) 0.49 (0.16) 0.67 (0.16) 0.52 (0.18) 0.57 (0.20) 0.60 (0.20)
Stroke 
(moderate 
permanent 
impairments)
0.68 (0.16) 0.69 (0.17) 0.68 (0.17) 0.64 (0.17) 0.75 (0.13) 0.64 (0.15) 0.66 (0.17) 0.70 (0.15)
Severe 
depression
0.78 (0.17) 0.74 (0.22) 0.77 (0.21) 0.82 (0.12) 0.76 (0.13) 0.83 (0.14) 0.78 (0.18) 0.78 (0.17)
Quadriplegia 0.91 (0.10) 0.89 (0.12) 0.93 (0.07) 0.89 (0.07) 0.94 (0.06) 0.88 (0.13) 0.90 (0.10) 0.91 (0.09)
Final year of 
unspecified fatal 
disease
0.91 (0.10) 0.92 (0.09) 0.96 (0.05) 0.87 (0.11) 0.95 (0.06) 0.87 (0.12) 0.90 (0.11) 0.93 (0.09)
Acquired Immune Deficiency Syndrome (AIDS); Highly Active Anti-Retroviral Therapy (HAART); New-York Heart Association (NYHA)Page 7 of 11
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Population Health Metrics 2003, 1 http://www.pophealthmetrics.com/content/1/1/9Pilot studies resulted in a "chained PTO" to limit the "rule
of rescue" encapsulated by the technique, i.e. valuations
take into account the initial disease severity of the pro-
grammes' recipients in particular in lifesaving pro-
grammes. Quadriplegia as the anchoring state had various
consequences at the country level. Firstly, 43% of
participants thought that the prevention of quadriplegia
should receive a higher or equal priority to that of a life-
saving program. This finding was not related to age of par-
ticipant but differed significantly across countries, from
23% in Sweden to 25% in Spain, 37% in France, 56% in
England, and 64% in the Netherlands. Secondly, 24% and
5% of participants thought that the prevention of severe
depression and stroke, respectively, should receive a
higher or equal priority to that of quadriplegia with signif-
icant variation across countries (from 4% in Spain to 12%
in France, 20% in Sweden, 28% in England, and 50% in
the Netherlands in case of severe depression).
The PTO-DW of disease stages worse than the PTO refer-
ence programme was truncated to 1 to allow face validity
across different valuation metrics. This truncation means
that there was no differentiation between the different
very severe states, and that, as all responses were recoded
as 1, the level of agreement could obviously be higher
than if ranking of these states was also done. In addition,
participants were encouraged to compare their individual
rankings of the nine chronic disease stages for all three
valuation methods at the end of panel sessions. Spear-
man's rank correlations between valuation methods
increased significantly (in paired t-tests) at the individual
level after these "consistency" checks, by 0.013 (±
Table 4: Ranking of nine disease stages according to mean person trade-off values in 5 Western European countries and by professional 
category (standard deviation in parentheses).
All England France Netherlands Spain Sweden Health care 
professionals
Non-health care 
professionals
Disease stages (n = 229) (n = 50) (n = 43) (n = 50) (n = 47) (n = 39) (n = 111) (n = 118)
Vision disorder (mild/
moderate)
0.006 (0.07) 0.001 (0.00) 0.027 (0.16) 0.001 (0.00) 0.001 (0.01) 0.003 (0.01) 0.012 (0.10) 0.001 (0.00)
Chronic low back pain 0.028 (0.12) 0.067 (0.20) 0.025 (0.15) 0.027 (0.08) 0.003 (0.01) 0.013 (0.03) 0.037 (0.17) 0.020 (0.06)
Uncomplicated diabetes 0.042 (0.15) 0.125 (0.28) 0.025 (0.15) 0.023 (0.04) 0.005 (0.02) 0.020 (0.03) 0.065 (0.21) 0.019 (0.06)
Severe asthma 0.054 (0.18) 0.126 (0.27) 0.029 (0.15) 0.067 (0.20) 0.005 (0.02) 0.030 (0.05) 0.069 (0.21) 0.039 (0.13)
Breast cancer (disease-
free stage without 
sequelae)
0.055 (0.20) 0.175 (0.35) 0.028 (0.15) 0.041 (0.15) 0.004 (0.01) 0.007 (0.01) 0.081 (0.25) 0.030 (0.13)
Severe stable angina 
(NYHA3)
0.109 (0.25) 0.286 (0.37) 0.029 (0.15) 0.132 (0.26) 0.027 (0.05) 0.043 (0.09) 0.133 (0.29) 0.087 (0.19)
Stroke (moderate 
permanent 
impairments)
0.171 (0.31) 0.411 (0.43) 0.060 (0.21) 0.199 (0.30) 0.093 (0.22) 0.043 (0.06) 0.216 (0.38) 0.128 (0.22)
Severe depression 0.342 (0.40) 0.534 (0.46) 0.101 (0.26) 0.630 (0.38) 0.112 (0.21) 0.268 (0.28) 0.394 (0.44) 0.292 (0.35)
Quadriplegia 0.648 (0.36) 0.781 (0.31) 0.501 (0.44) 0.827 (0.27) 0.527 (0.33) 0.554 (0.34) 0.636 (0.38) 0.659 (0.34)
New-York Heart Association (NYHA)
Table 5: Ranking of nine disease stages according to mean time trade-off (TTO) values in 5 Western European countries and by 
professional category (standard deviation in parentheses).
All England France Netherlands Spain Sweden Health care 
professionals
Non-health care 
professionals
Disease stages (n = 232) (n = 50) (n = 46) (n = 50) (n = 47) (n = 39) (n = 113) (n = 119)
Vision disorder (mild/moderate) 0.04 (0.10) 0.04 (0.10) 0.09 (0.19) 0.03 (0.05) 0.01 (0.02) 0.01 (0.03) 0.05 (0.13) 0.03 (0.06)
Chronic low back pain 0.11 (0.12) 0.14 (0.14) 0.04 (0.08) 0.15 (0.12) 0.11 (0.10) 0.08 (0.13) 0.09 (0.11) 0.12 (0.13)
Uncomplicated diabetes 0.13 (0.15) 0.11 (0.16) 0.17 (0.17) 0.14 (0.13) 0.12 (0.08) 0.11 (0.19) 0.09 (0.12) 0.17 (0.16)
Severe asthma 0.15 (0.15) 0.18 (0.15) 0.11 (0.14) 0.23 (0.13) 0.12 (0.15) 0.12 (0.13) 0.14 (0.13) 0.17 (0.16)
Breast cancer (disease-free stage 
without sequelae)
0.20 (0.16) 0.17 (0.13) 0.20 (0.22) 0.27 (0.13) 0.21 (0.14) 0.17 (0.18) 0.18 (0.14) 0.22 (0.18)
Severe stable angina (NYHA3) 0.33 (0.20) 0.33 (0.23) 0.26 (0.22) 0.41 (0.15) 0.39 (0.14) 0.24 (0.21) 0.30 (0.19) 0.36 (0.21)
Stroke (moderate permanent 
impairments)
0.42 (0.24) 0.43 (0.23) 0.40 (0.27) 0.50 (0.22) 0.46 (0.21) 0.30 (0.21) 0.40 (0.24) 0.45 (0.23)
Severe depression 0.67 (0.26) 0.55 (0.32) 0.62 (0.28) 0.81 (0.15) 0.73 (0.18) 0.63 (0.26) 0.63 (0.27) 0.71 (0.25)
Quadriplegia 0.75 (0.24) 0.74 (0.26) 0.73 (0.26) 0.82 (0.17) 0.81 (0.20) 0.65 (0.29) 0.75 (0.24) 0.75 (0.24)
New-York Heart Association (NYHA)Page 8 of 11
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between VAS and PTO; and 0.007 (± 0.0038) between
TTO and PTO. This extra consistency between valuation
methods of different perspectives could alternatively con-
tribute to higher levels of agreement across countries and
health care professional status in the case of PTO-DW, or
to lower levels of agreement in the cases of VAS-DW and
TTO-DW.
Another limitation of this study is related to the validity of
our valuation protocol. Despite great care being taken to
ensure the face validity of disease stages, at least one dis-
ease stage was questioned in a majority of panels of both
health care and non-health care professionals. For
instance, discrepancies between the brief clinical descrip-
tion of spinal cord injuries resulting in quadriplegia and
its generic health state profile were often noted. Difficul-
ties were also encountered with TTO and PTO methods in
spite of the deliberative panel process led by a facilitator
and the high level of education of the participants. If we
are to collect values from the general public as recom-
mended, then we need to put more effort into ensuring
that valuation methods are understood as intended by
respondents. Discussion in panel sessions had a consider-
able impact on individual PTO valuations (see Table 2),
and underlines that the collection of societal values at the
individual level without discussion may hamper its face
validity. Although discussion increased the level of agree-
ment on DW computed from PTO in this study,
differences across countries and health care professional
status were still striking.
Conclusions
This study supports a reasonably high level of agreement
on disability weights in Western European countries with
VAS and TTO methods, but a lower level of agreement
with the PTO method. This study showed that even within
a relatively homogenous and wealthy region, and with a
PTO valuation protocol that may inflate the level of agree-
ment across countries, the agreement on disability
weights was insufficient when a societal perspective was
taken into account, i.e. when the summary measure of
population health was considered explicitly within the
context of health care resource allocation. Accordingly,
this study casts some doubts on the generalisability of the
disability weights computed from PTO used in the Global
Burden of Disease study, although PTO protocols dif-
fered. For any valuation method, the level of agreement
on disability weights requires further evidence in larger
and more representative samples of the general public
within and across regions, as defined by countries' loca-
tion and possibly by similarities in mortality patterns and
cost structures.
However, uncertainty surrounding disability weights may
be considered small when compared to the lack of epide-
miological data in many areas of the world to compare
summary measure of population health across countries,
as in the World Health Report 2000 [36]. In the European
Table 6: Variance components analysis and intraclass correlation coefficients of country and panel agreements with three valuation 
methods.
Visual analogue scale (15 disease 
stages)
Visual analogue scale (9 disease 
stages)
Time trade-off
(9 disease stages)
Person trade-off
(9 disease stages)
Random-effects Proportion of total variance
Subject nested within 
panel*
4.3% 5.4% 9.8% 16.4%
Panel nested within 
country
0,0 0,0 0.7% 2.7%
Country 0.7% 0.1% 1.2% 3.9%
Disease 66.5% 65.4% 61.2% 36.7%
Disease effect crossed 
with:
- panel nested within 
country
0.8% 1.3% 0.4% 0.3%
- country 1.9% 1.8% 1.8% 6.9%
Residual 25.8% 26.0% 24.9% 33.2%
Intraclass correlation coefficient of country agreement**
0.72 (0.65–0.77) 0.72 (0.70–0.74) 0.72 (0.69–0.75) 0.56 (0.52–0.62)
Intraclass correlation coefficient of panel agreement**
0.73 (0.67–0.79) 0.73 (0.71–0.75) 0.74 (0.72–0.77) 0.64 (0.58–0.68)
* Two types of panel either with healthcare professionals or not ** 95% bootstrap confidence intervals estimated on 100 independent random 
samples dependend from country and panel type of the 232 individualsPage 9 of 11
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Population Health Metrics 2003, 1 http://www.pophealthmetrics.com/content/1/1/9Disability Weights study, cross-national comparisons of
burden of disease, as measured by disability-adjusted life
years, showed that differences between European coun-
tries for a given valuation method were negligible in com-
parison to differences in epidemiological estimates [16].
Competing interests
None declared.
Authors' contribution
M.L. Essink-Bot, L.J. Gunning-Schepers, P.J. van der Maas,
M.E.A. Stouthard and G.J. Bonsel were responsible for the
original grant application. P.J. van der Maas, L.J. Gunning-
Schepers, J Pereira, I. Durand-Zaleski, J. Raftery, F.
Diderichsen and F. Kamper-Jørgensen were members of
the Steering Committee of the European Disability
Weights project. P.J. van der Maas acted as the Project Co-
ordinator. The substudies on valuation and burden of dis-
ease estimation were ultimately designed in the discus-
sions of the European Disability Weights group, to which
all members listed below contributed. The respective
country teams did empirical data collection in each partic-
ipating country. Writing Committee, consisting of M.
Schwarzinger, M.E.A. Stouthard, K. Burström and E. Nord
drafted the manuscript of this paper. All members of the
European Disability Weights group read and approved the
final manuscript.
Members of the European Disability Weights 
group
Finn Kamper-Jørgensen, Ulla Christensen, Kim Moes-
gaard Iburg, (National Institute of Public Health, Copen-
hagen, Denmark); James Raftery, Claire Packer, Lisa Gold,
Suzanne Robinson (from Oct 1999) (University of Bir-
mingham, England); Isabelle Durand-Zaleski, Michael
Schwarzinger (Dept. of Public Health, Hôpital Henri
Mondor, AP-HP, Paris, France); Louise Gunning-Schep-
ers, Gouke Bonsel, Clara Moerman (from 01.01.2000),
Marlies Stouthard (Academic Medical Center, University
of Amsterdam, The Netherlands); Paul van der Maas
(project co-ordinator), Marie-Louise Essink-Bot (Dept. of
Public Health, Erasmus University Rotterdam, The Neth-
erlands); Joaquin Pereira, Ana Baylin (until 01.01.1999),
Eduardo Fernandez Zincke (National School of Public
Health, Madrid, Spain); Finn Diderichsen, Kristina
Burström, Rickard Ljung (Karolinska Institute, Stock-
holm, Sweden).
Acknowledgements
We thank Joshua A. Salomon (WHO, Geneva, Switzerland) for general 
advice, Bruno Falissard (Dept. of Public Health, Hôpital Paul Brousse, 
France) for help and advice with the generalisability study, Jennifer Jelsma 
(University of Cape Town, South Africa), and John Brazier (Sheffield Uni-
versity, UK) for their valuable comments on the submitted manuscript. The 
European Disability Weights group is also grateful for funding provided by 
the European Union, but we stress that the opinions expressed, and any 
errors made, are solely our responsibility.
This study was supported by a grant from the BIOMED II Programme of the 
European Union (project number BMH4-98-3253).
References
1. Field MJ, Gold GM, eds: Summarizing population health: directions for the
development and application of population metrics Washington DC:
National Academy Press; 1998. 
2. WHO: The World Health Report 2000. Health Systems: Improving
Performance Geneva: World Health Organization; 2000. 
3. Politi C, Carrin G, Evans D, Kuzoe FA, Cattand PD: Cost-effective-
ness analysis of alternative treatments of African gambiense
trypanosomiasis in Uganda. Health Econ 1995, 4:273-87.
4. Goodman CA, Coleman PG, Mills AJ: Changing the first line drug
for malaria treatment – cost-effectiveness analysis with
highly uncertain inter-temporal trade-offs. Health Econ 2001,
10:731-49.
5. Marseille E, Hofmann PB, Kahn JG: HIV prevention before
HAART in sub-Saharan Africa. Lancet 2002, 359:1851-6.
6. Nord E: Methods for quality adjustment of life years. Soc Sci
Med 1992, 34:559-69.
7. Murray CJ, Lopez AD: Global mortality, disability, and the con-
tribution of risk factors: Global Burden of Disease Study. Lan-
cet 1997, 349:1436-42.
8. Murray CJ, Lopez AD: Regional patterns of disability-free life
expectancy and disability-adjusted life expectancy: Global
Burden of Disease Study. Lancet 1997, 349:1347-52.
9. Murray CJ: Rethinking DALYs. In The Global Burden of Disease. Vol
1: a comprehensive assessment of mortality and disability from diseases,
injuries, and risk factors in 1990 and projected to 2020 Edited by: Murray
CJ, Lopez AD. Cambridge: Harvard University Press; 1996:1-99. 
10. Murray CJ, Lopez AD: Progress and directions in refining the
global burden of disease approach: a response to Williams.
Health Econ 2000, 9:69-82.
11. Stouthard ME, Essink-Bot ML, Bonsel GJ, on behalf of the Dutch Dis-
ability Weights Group: Disability weights for diseases: a modi-
fied protocol and results for a Western European region. Eur
J Public Health 2000, 10:24-30.
12. Dolan P: Whose preferences count? Med Decis Making 1999,
19:482-6.
13. Zethraeus N, Johannesson M: A comparison of patient and social
tariff values derived from the time trade-off method. Health
Econ 1999, 8:541-5.
14. Ubel PA, Loewenstein G, Hershey J  et al.: Do nonpatients under-
estimate the quality of life associated with chronic health
conditions because of a focusing illusion? Med Decis Making
2001, 21:190-9.
15. Suarez-Almazor ME, Conner-Spady B, Kendall CJ, Russell AS, Skeith
K: Lack of congruence in the ratings of patients' health status
by patients and their physicians. Med Decis Making 2001,
21:113-21.
16. Essink-Bot ML, Pereira J, Packer C, Schwarzinger M, Burstrom K:
Cross-national comparability of burden of disease estimates:
the European Disability Weights Project. Bull World Health
Organ 2002, 80:644-52.
17. EuroQol – A new facility for the measurement of health-
related quality of life. The EuroQol Group. Health Policy 1990,
16:199-208.
18. Brooks R: EuroQol: the current state of play. Health Policy 1996,
37:53-72.
19. Krabbe PF, Stouthard ME, Essink-Bot ML, Bonsel GJ: The effect of
adding a cognitive dimension to the EuroQol multiattribute
health-status classification system. J Clin Epidemiol 1999,
52:293-301.
20. Robinson S, Gold L, Moesgaard Iburg K, and the European Disability
Weights group: The development of the PTO for estimating
disability weights [Abstract 45A014]. International Health Eco-
nomics Association York, United Kingdom 2001.
21. Arnesen T, Nord E: The value of DALY life: problems with eth-
ics and validity of disability adjusted life years [Erratum in
BMJ 2000;320:1398 ]. BMJ 1999, 319:1423-5.Page 10 of 11
(page number not for citation purposes)
Population Health Metrics 2003, 1 http://www.pophealthmetrics.com/content/1/1/9Publish with BioMed Central   and  every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
22. Essink-Bot ML, Stouthard M, Bonsel G, Gunning-Shepers L, van der
Maas P: The problems with disability weights. eBMJ . 1999, 2
december
23. Drummond MF, O'Brien BJ, Stoddart GL, Torrance GW: Methods for
the Economic Evaluation of Health Care Programmes Secondth edition.
Oxford: Oxford University Press; 1997. 
24. Streiner DL, Norman GR: Health measurement scales: a practical guide
to their development and use Secondth edition. Oxford: Oxford University
Press; 1995. 
25. Efron B, Tibshirani RJ: An introduction to the bootstrap New-York, London:
Chapman and Hall; 1993. 
26. Zou KH, McDermott MP: Higher-moment approaches to
approximate interval estimation for a certain intraclass cor-
relation coefficient. Stat Med 1999, 18:2051-61.
27. Bartram D: The development of international guidelines on
test use: the International Test Commission Project. Interna-
tional Journal of Testing 2001, 1:33-53.
28. Evers A: The revised Dutch rating system for test quality. Inter-
national Journal of Testing 2001, 1:155-82.
29. Ustun TB, Rehm J, Chatterji S  et al.: Multiple-informant ranking
of the disabling effects of different health conditions in 14
countries. WHO/NIH Joint Project CAR Study Group. Lancet
1999, 354:111-5.
30. Badia X, Roset M, Herdman M, Kind P: A comparison of United
Kingdom and Spanish general population time trade-off val-
ues for EQ-5D health states. Med Decis Making 2001, 21:7-16.
31. Tsuchiya A, Ikeda S, Ikegami N  et al.: Estimating an EQ-5D pop-
ulation value set: the case of Japan. Health Econ 2002, 11:341-53.
32. Sculpher M, Gafni A: Recognizing diversity in public prefer-
ences: the use of preference sub-groups in cost-effectiveness
analysis. Health Econ 2001, 10:317-24.
33. Mossialos E, King D: Citizens and rationing: analysis of a Euro-
pean survey. Health Policy 1999, 49:75-135.
34. Gold MR, Siegel JE, Russell LB, Weinstein MC: Cost-effectiveness in
Health and Medicine New York: Oxford University Press; 1996. 
35. Jelsma J, Chivaura VG, Mhundwa K, De Weerdt W, de Cock P: The
global burden of disease disability weights. Lancet 2000,
355:2079-80.
36. Almeida C, Braveman P, Gold MR  et al.: Methodological concerns
and recommendations on policy consequences of the World
Health Report 2000. Lancet 2001, 357:1692-7.Page 11 of 11
(page number not for citation purposes)
